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Prota shall not be held responsible for any losses caused by
documentation, software, or usage errors.

In addition to Prota License Agreement Terms, it is the responsibility of
the user

e to check of results generated by documentation and software,

e make sure that the users of the software and their supervisors
have adequate technical capabilities,

e make sure that the software is properly used per the reference
manual and documentation,

ProtaStructure is a registered trademark of Prota Software Inc. and all
intellectual property rights belong to Prota Software Inc. Documentation,
training, and reference manuals and any program component can not be
copied, distributed, and used in violation of the license agreement.

ProtaStructure®, ProtaDetails®, ProtaSteel® ve ProtaBIM® are registered
trademarks of Prota Software Inc. Prota logo is a trademark of Prota
Software Inc.
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Introduction
ProtaStructure calculates non-structural member forces according to EC8 Chapter 4.3.5.

In the current document, calculations details about non-structural members earthquake force and
parameters such as seismic coefficient are explained.

Building Model Details

The building model consists of 7 regular floors. 3D and typical story plan view are shown below.

3D and Typical Plan View of Building Model
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User Interface
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Non Structural Member Force Calculator

Member

Interior Wall
{Roof Bilboard |

&k Member Add

Member Description

Exterior and interior walls v 1 v

Signs and billboards v 1

Member Seismic Seismic
Importance | Wa |Elevation |Ta(s) | ga | Coefficient, | Coefficent,
Factor, y kN) Sa (x) Sa(y)

Weight,

8.00
v| 10.00

21.00 0.20 | 2.00
2400 0.32 1.00

X Member Remove

Fa,
x

) | (N

Fa,
y Detailed Report
N)

Print Report

Structural Parameters

Soil Factor

Building Height

Effective Period in Analysis Direct
Effective Period in Analysis Direct

oK

Symbol Value
s
H

T1, x

T1,y

Cancel

At the “Non-structural Member Force Calculator” user interface, member label, non-structural member
type according to EC8 Table 4.4, member elevation from the base, and member weight are set by the
user. The other parameters such as seismic coefficient and member forces are calculated according to

EC8 Chapter 4.3.5

Seismic Coefficient

According to EC8 4.3.5.2 (2) seismic coefficient, S, is defined as, “Seismic coefficient applicable to non-
structural elements”. Calculation details are given in subclause 4.3.5.2 (3) which states the formula
(4.25) given below.

T,
— z _ 2y —
Se=aS[3(1+ /H)/(l +( a/Tl) ) —0.5]
o : Ratio of the design ground acceleration on type A ground, ay, to the acceleration of gravity g
S : Soil factor
T, : Fundamental vibration period of the non-structural element
T : Fundamental vibration period of the building in the relevant direction
z : Height of the non-structural element above the level of application of the seismic
action (foundation or top of a rigid basement)
H : Building height measured from the foundation or the top of a rigid basement
X Direction Y Direction
a =0.07 a =0.07
S =115 S =115
T, = 032s T, = 032s
T, = 0.836s T, = l1l16s
z =24m z =24m
H =24m H =24m
S. = 0.026 S. = 0.024
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Seismic Force

According to EC8 4.3.5.2 (2) horizontal seismic force, F,, is defined as,” the horizontal seismic force,
acting at the center of mass of the non-structural element in the most unfavorable direction”.
Calculation details are given in subclause 4.3.5.2 (3) which states the formula (4.24) given below.

F = Sa*Wa *vq
¢ Qa
Su : Seismic coefficient applicable to non-structural members
Wa : Weight of the non-structural member
qa : Behavior factor of the non-structural member
Ya : Importance factor for the member, according to EC8. 4.3.5.3
Type of non-structural element qa

Cantilevering parapets or ornamentations

Signs and billboards

Chimneys, masts and tanks ol [egs acting as unbraced cantilevers along
more than one half of their total height

1,0

Exterior and interior walls
Partitions and facades

Chimneys, masts and tanks on legs acting as unbraced cantilevers along
less than one half of their total height, or braced or guyed to the structure 20
at or above their centre of mass ’

Anchorage elements for permanent cabinets and book stacks supported by
the floor

Anchorage elements for false (suspended) ceilings and light fixtures

X Direction Y Direction

S, =0.026 S, =0.024

W, = 10kN W, = 10kN
Yo =10 Yo =10

g, =10 g, =10

F, = 0.26kN F, = 0.24kN
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Summary

In this document, calculation details of seismic forces acting on the non-structural elements according
to EC8. Clause 4.3.5 is explained. Results of the “Non-Structural Member Force Calculator” macro are
verified with hand calculations.
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Thank You...

Thank you for choosing the ProtaStructure Suite product family.
It is our top priority to make your experience excellent with our software technology solutions.

Should you have any technical support requests or questions, please do not hesitate to contact us at all
times through globalsupport@protasoftware.com and asiasupport@protasoftware.com

Our dedicated online support center together with our responsive technical support team is available
to help you get the most out of Prota’s technology solutions.

The Prota Team
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